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ABSTRACT
This study evaluated the use of a technology-based self-monitoring intervention augmented with
differential reinforcement and focused on self-monitoring of performance to increase task
completion and reduce off-task behavior in students with disabilities. Three students with
disabilities served in an inclusive 5th-grade general education classroom participated in the
study. A concurrent multiple baseline design across participants with an ABC sequence was used
to evaluate the intervention outcomes. A general education teacher of the participating students
implemented the intervention that involved student training on self-monitoring of performance
(SMP) using an app and delivery of reinforcement contingent on task completion and accuracy
of self-monitoring during the session. The results of the study showed that the technology-based
SMP with reinforcement was effective in increasing task completion and reducing off-task
behavior for all three students. Fading of the reinforcement was successful when a 45-min delay
to reinforcement was implemented for each student to access the backup reinforcer at the end of
the instructional period. The efficiency and immediacy of the intervention suggest that the
technology-based SMP with reinforcement may be a practical, efficient, and effective classroom
intervention. Moreover, the intervention may be contextually fit for inclusive general education
classroom settings because teachers do not have to collect data on student behavior, modify
existing classroom management strategies, or prepare additional materials to implement in the
classroom.
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INTRODUCTION
Students with disabilities often demonstrate difficulty maintaining appropriate behavior
in academic settings, engaging in a variety of off-task and disruptive behaviors, which can
impede social, behavioral, and academic outcomes (Kauffman & Landrum, 2013, Klinger et al.
2016). The problem behaviors exhibited by students with disabilities can be particularly
challenging for teachers to manage while maintaining instructional control and experiencing
increased teacher demands (e.g., individualized learning and instruction, high-stakes testing,
limited instructional resources), which can negatively influence teacher responding to problem
behavior (Hendrickson et al., 1999; Sayeski, 2018; Tomlinson, 2015). Particularly, general
education teachers are less likely to accurately identify evidence-based practices (EBPs) to
address the problem behavior exhibited by students with disabilities in their classrooms, and
report feeling unprepared to address the needs of these populations of students (Hendrickson et
al., 1999; Rivera & McKeithan, 2021; Sayeski, 2018; Westling, 2010). Thus, when the students’
problem behavior occurs at a level that exceeds what teachers can proficiently manage in the
classroom, inclusion for students with disabilities becomes increasing difficult to sustain (Rivera
& McKeithan, 2021). Furthermore, despite the importance of using EBPs, there is a gap between
research and practice that continues to detrimentally impact students with disabilities due to lack
of adequate teacher preparation and training in effective EBPs (Joyce & Cartwright, 2019;
Sayeski, 2018).
According to the Individuals with Disabilities Education Act (IDEA), students with
disabilities are entitled to a free and appropriate public education in their least restrictive
1

environment; however, recent national statistics indicate that only 65% of students with
disabilities are educated in the general education setting for 80% or more of the school day (U.S.
Department of Education, National Center for Education Statistics, 2019). Furthermore, while
enrolled in inclusive settings, students with disabilities may exhibit behaviors that may
exacerbate academic deficits, contributing largely to the need for increased teacher training to
accommodate students with disabilities in inclusive settings. Rosenzweig (2009) emphasizes the
critical nature of improved training to increase general education teachers’ proficiency related to
the implementation of EBPs to promote successful inclusion for students with disabilities in
general education classrooms. As students with disabilities increasingly receive services in the
general education setting, it is paramount that effective EBPs are available for use by general
education teachers, specifically evidence-based behavior interventions that are feasible for
implementation, contextually fit for classroom settings, and readily available to general
education teachers who are charged with supporting a wide range of student academic and
behavioral needs (Cook et al., 2017).
Self-Monitoring Intervention
As an EBP, self-monitoring (SM) has been used to support a wide range of students with
or without disabilities displaying problem behavior across grade levels with little investment of
teacher time and/or resources (Briesch & Chafouleas, 2009; Bruh et al., 2014). The SM
intervention is the process by which an individual observes and records their own behavior to
assess whether a target behavior has occurred (Reid, 1996). As a component of self-management
or as an isolated intervention, SM has been utilized in a variety of settings to increase appropriate
behavior and decrease problem behavior that impact student learning (Amato-Zech et al., 2006;
Lively et al., 2019; Stahr et al., 2006; Wills & Mason, 2014). When engaging in SM, students are
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expected to self-assess to determine whether a target behavior has occurred, and then self-report
by recording the occurrence of the target behavior (Fitzpatrick & Knowlton, 2009). The SM
procedures can be adapted to for students with disabilities who demonstrate a variety of ongoing
behavioral needs in a variety of settings (Bruhn et al., 2015). The positive outcomes of SM
interventions are well documented, supporting the utility of the intervention to reduce problem
behavior and increase appropriate social and academic behaviors of students with disabilities in
the school setting (Hansen et al., 2014; McDougall, 1998). Previous research indicates that SM
interventions have been utilized to increase on-task behavior (Amato-Zech et al., 2006; Boyle,
1994), decrease off-task and disruptive behaviors (Lower et al., 2016; Wills & Mason, 2014),
increase work completion and instructional engagement (Brooks et al., 2003), and improve
academic performance and accuracy (Holifield et al., 2010; Schwab et al., 2019). The literature
also suggests that student SM can be as effective as teacher monitoring in decreasing off-task
behavior and disruptive behavior (Bahr et al., 1993).
Interventions involving SM may facilitate the inclusion of students with disabilities in
general education settings because the intervention is implemented in the classroom environment
where the target behavior typically occurs, thus eliminating the need to remove the students from
the learning environment (McDougall, 1998). The SM interventions can be individualized for
students with disabilities in the general education setting to increase desired behavior by
monitoring their occurrence, which simultaneously promotes the development of selfdetermination skills and increased independence for these populations (Bruhn et al., 2015).
Although many studies have evaluated the use of SM in general education settings to support
students with disabilities or at-risk for disabilities (e.g., Bedesem, 2012; Schwabb et al., 2019;
Wills & Mason, 2014), most of the studies have been conducted in more restrictive settings, such
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as self-contained classroom (e.g., Cavalier et al., 1997; Smith & Sugai, 2000), resource-room
(e.g., Hertz & McLaughlin, 1990; Prater et al., 1992), and alternative school (e.g., Freeman &
Dexter-Mazza, 2004) settings. Therefore, additional research evaluating the efficacy of SM
interventions in the general education setting is needed (Briesch & Daniels, 2013; Menzies et al.,
2009; Mooney et al., 2005).
The SM intervention has multiple benefits, such as minimizing the loss of instructional
time during implementation resulting in a reduction of teacher stress (Anderson & Wheldall,
2004; McDougall, 1998). Moreover, SM can be implemented in an individualized manner for the
teacher’s style, logistics of recording, and availability of resources (Sheffield & Waller, 2010). A
general SM strategy requires little training and resources; thus, it may be modified to fit almost
any student’s needs (Sheffield & Waller, 2010). In addition, SM interventions routinely yield
high social validity ratings across studies, teachers, and various intervention components
(Bedesem, 2012; Hollifield et al., 2010; Rafferty & Raimondi, 2009).
Treatment integrity may be an essential component of effective implementation of SM or
self-management interventions. For a student to self-monitor independently, the teacher must
target and operationally define the target behavior, determine the cue, schedule, and medium for
SM and recording, and teach the student to use the SM procedure (Cook et al., 2017; Menzies et
al., 2009). Lower et al. (2016) evaluated the use of a tier 3 self-management intervention
implemented with or without fidelity in a general education middle school classroom, with two
students, one with autism spectrum disorder and another with no identified disability. Both
students engaged in chronic off-task behavior in school. The study demonstrated a reduction of
disruptive behavior and increase in total engagement when the self-management intervention
was implemented with fidelity, whereas more variable data were observed when it was
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implemented without fidelity. The results indicate that fidelity of implementation greatly
influence the effect of self-management intervention. Differential outcomes of self-management
procedures may be the result of ineffective fidelity monitoring throughout implementation
(Lower et al., 2016).
Types of Self-Monitoring
Researchers have examined two types of SM interventions in the educational setting,
which vary in terms of its targeted behavior that is self-assessed. The researchers have primarily
examined SM of attention (on-task) and SM of academic performance (Cook et al., 2017; Harris
et al., 2005; Reid, 1993; Reid et al., 2005).
Self-Monitoring of Attention. Self-Monitoring of attention (SMA) is most used with
students to increase awareness of task attendance behavior by having students routinely monitor
and record their engagement and attention to a specific behavior or task when cued at
predetermined intervals (Cook et al., 2017). The assumption of SMA is that when a student is
increasingly aware of engagement, off-task and maladaptive behaviors will decrease while
academic task-attending and performance will increase (Menzies et al., 2009). The SMA
intervals are determined based on student need and baseline observation of student needs, but
typically range from every 1 min to 5 min. When students routinely monitor their attention,
notable behavioral improvements are typically observed, as well as increased academic
engagement, performance, and achievement (Bruhn et al., 2015). Previous research indicates that
prompted SMA has been consistently effective in increasing on-task behavior and task
engagement when implemented in elementary classrooms for students with emotional and
behavioral disorders (EBD; Amato-Zech et al., 2006; Briesch et al., 2019; Fitzpatrick &
Knowlton; Harris et al., 2005; Szwed and Bouck, 2013). For example, Szwed and Bouck (2013)
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evaluated the effectiveness of prompted SMA to reduce off-task behavior of three second-grade
students with EBD in a general education math classroom. Participants used an e-instruction
handheld clicker which prompted them to record the occurrence of off-task behavior every 5
min. The SMA intervention resulted in reductions in off-task behavior for all three participants;
further, improvements in on-task behavior returned to baseline levels during the withdrawal
when the intervention was no longer in place. These results contribute to the research supporting
SMA as an intervention to reduce off-task behaviors exhibited by students with or at risk for
EBD in inclusive elementary classroom settings.
Self-Monitoring of Performance. Self-monitoring of performance (SMP) requires
students to monitor the completion or accuracy of task-related responding by recording the
accuracy or completion of each step during or following a task (Cook et al., 2017). Additionally,
SMP is an EBP, which can be individualized to meet a variety of student or teacher needs with
little investment of time or resources (Menzies et al., 2009). The SMP intervention also offers a
variety of benefits to students, including increased independence and improved self-management
and self-determination skills (Rafferty & Ramondi, 2009).
Menzies and colleagues (2009) present a vignette to illustrate the steps of implementation
of SMP to increase the task completion and on-task behavior while reducing the disruptive
behavior exhibited by a sixth grader with EBD and a learning disability. The case study
demonstrates the steps to implementing SMP and prerequisite components required, such as
addressing any skill or performance deficits that impact the students’ ability to participate in the
intervention or engage in the desirable behavior and ensuring the tasks are academically and ageappropriate (Menzies et al., 2009). Research indicates that SMP is effective when implemented
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with high teacher fidelity in a range of settings to increase task completion and on task behavior
exhibited by a variety of populations (Barry & Messer, 2013; Rafferty & Raimondi, 2009).
Barry and Messer (2013) evaluated the effectiveness of a practical application of an SMP
intervention when implemented in a 6th-grade general education classroom with five students
with attention deficit hyperactivity disorder (ADHD). The SMP intervention included monitoring
of performance, on-task behavior, and disruptive behavior, and was designed for general
education teachers. The SMP resulted in increased task completion and on-task behavior,
decreased disruptive behavior, and improvements in academic performance and accuracy for all
students. Researchers have attempted to examine the differential effects between SMA and SMP.
For example, Rafferty and Raimondi (2009) compared the two SM procedures when
implemented with three middle school students with EBD served in an inclusive general
education math classroom. Results showed that SMP produced higher levels of social and
academic behaviors, including levels of on-task behavior being comparable to that of a typical
peer, greater academic productivity and accuracy, and more significant reductions in off-task
behavior when compared to the SMA. Moreover, it was found that the students preferred the
SMP over the SMA regardless of order of implementation, which was further demonstrated by
each participant choosing to continue using the SMP during the choice condition.
Variations of Self-Monitoring Intervention
Self-monitoring intervention may be individualized by adding additional components to
enhance the effects. Self-monitoring intervention may vary greatly in terms of reinforcement,
feedback, and technology (Andersen & Whedell, 2004; Menzies et al, 2009). Additional
components added to SM intervention have well-documented differential effects throughout
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implementation of the intervention, while most studies continue to report marked positive
behavior outcomes for students with disabilities (Bruhn et al., 2015).
Reinforcement and Feedback
Most self-management intervention studies have included a reinforcement component to
facilitate behavior change, but the nature of reinforcement in such circumstances remains
variable across studies. Reinforcement may be included as a component of SM assuming the
reinforcement is contingent upon meeting a goal, completing a task or procedure, or recording a
behavior accurately (Bruhn et al., 2015). Reinforcement contingent upon accurate ratings may
maximize the effectiveness of SM intervention (Ardoin &Martens, 2004). Self-monitoring
combined with reinforcement based on evaluation of accuracy and performance has been proven
effective to improve on-task behavior of students with disabilities in a variety of classroom
settings (Briesch et al., 2019). Previous research indicates that contingent reinforcement based on
accurate recording has typically resulted in greater behavioral improvements than noncontingent
reinforcement provided regardless of meeting a goal or recording accurately (Ardoin & Martens,
2004; Bruhn et al., 2015). Additionally, Ardoin and Martens (2004) noted that establishing
reinforcement contingent upon accurate behavioral ratings during SM procedures may be more
effective than reinforcement irrespective of accurate ratings.
Feedback is an additional component that can enhance the effectiveness of SM
interventions. For example, feedback was included as a component in 25 of the 41 SM
intervention studies reviewed by Bruhn and colleagues (2015). Findings indicate that the
effectiveness of feedback, including additional instruction, correction, information, or attention,
may be linked more directly to the function of the problem behavior than the nature of the
feedback (Bruhn et al., 2015). For instance, students who engage in problem behavior to access
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attention may be more responsive to the feedback component than students whose problem
behavior is maintained by escape from task demands (Stahr et al., 2006). Considering SM
intervention components, interventionists should align procedures with functionally relevant
behaviors and provide feedback accordingly. That is, if a student’s problem behavior is
maintained by attention, positive adult feedback may be provided contingent on performance or
accuracy to increase the likelihood of behavior change (Bruhn et al., 2015; Stahr et al., 2006).
Use of Technology
Until recently, low-tech materials (e.g., paper, pen or pencil, timer, buzzer) have mostly
been used in SM literature. Although several studies used more advanced high-tech SM devices,
such as MotivAider® and Timex Watch (e.g., Bouck et al., 2014; Legge et al., 2010) to prompt or
cue the individual, paper and pencil were still required for students to record their behavior.
Utilizing such materials or devices can produce social stigmatization (Kolbenschlag &
Wunderlich, 2019) and lead to embarrassment for those participating in the SM intervention
(Rafferty et al., 2015). Moreover, the need for additional materials poses greater investment of
teacher time to prepare. To address these issues, recent studies on SM in schools have utilized
mobile technology (Bedesem, 2012; Kolbenschlag & Wunderlich, 2019; Rafferty et al., 2011;
Wills & Mason, 2014).
Wills and Mason (2014) utilized a technology-based approach by teaching two high
school students with ADHD or a specific learning disability to self-monitor attention in the
general education setting using an application, I-Connect, on a handheld tablet. The SM
intervention increased on-task behavior for both participants. The authors suggested the use of
handheld devices to be highly motivating to students and enhance the SM intervention outcomes.
Bedesem (2012) evaluated a SM intervention procedure when implemented with two middle
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school students, which utilized technology, specifically cell phones with the CellFM app, as the
mode to record SM data. The results indicated that SM using an individual cell phone and
CellFM app was a socially valid intervention which had positive impacts on on-task behavior of
both participants. Kolbenschlag and Wunderlich (2019) implemented a prompted SM
intervention using a single wireless headphone to successfully increase on-task behavior of three
elementary students with autism spectrum disorder.
Despite the evidence suggesting that technology may enhance the effectiveness of SM
interventions, Bruhn and colleagues (2015) reported that 22 of the 41 studies included in a
literature review involved technology to cue SM, while only two of those utilized technology as
a recording medium (with the remaining 39 studies using paper and pencil). Bedesem (2012)
suggested that the majority of students would likely own a personal device or have access to
school-owned technology, which could be utilized by teachers to implement SM without having
to purchase additional technological resources. This sentiment is even more relevant today, as
digital learning platforms continue to grow, and an increasing number of schools continue to
adopt 1:1 technology policies. Additionally, more students are reporting paper and pencil
strategies to be socially stigmatizing (Rosenbloom et al., 2019) while finding mobile computing
and handheld methods more acceptable (Bedesem, 2012; Gulchack, 2008). More information is
necessary to evaluate the use of technology-based intervention applications in school settings.
Specifically, more research is needed to support the use of technology-based SM intervention
applications given the continuous technological advancements of the 21st century and the
increased need for effective virtual learning strategies.
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Current Study
As discussed above, SM intervention can greatly benefit students with disabilities, who
often struggle in the classroom setting to maintain acceptable rates of academic performance and
exhibit appropriate classroom behaviors. In particular, using SMP and incorporating elements
such as technology, feedback, and reinforcement into the SM intervention have the potential to
enhance the outcomes of the SM intervention for students with disabilities in general education
settings. However, noteworthy gaps persist in the current literature related to SMP intervention
to support students with disabilities in the general education setting. The current study adds to
the literature on school-based SM intervention by supporting students with disabilities, which
can be implemented by general education teachers efficiently, effectively, and with fidelity.
Moreover, considering that few studies have attempted to examine SMP intervention utilizing
technology and incorporating reinforcement, the current study aimed to evaluate the effects of
the SMP intervention utilizing technology as a recording medium and contingent reinforcement
for task completion and accuracy of SM when implemented with students with disabilities served
in the 5th grade general education setting.
Specifically, the study examined whether the implementation of the technology-based
SMP accompanied by differential reinforcement resulted in a reduction in off-task behavior and
increased task completion. The study addressed the following research questions: (a) to what
extent will the implementation of a technology-based SMP with differential reinforcement
increase task completion and reduce off-task behavior in students with disabilities served in
inclusive general education classrooms, and (b) to what extent will the effects of SMP
intervention be maintained after the fading procedure is complete?
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METHOD
Participants
Three students in 5th grade (10 or 11 years old) participated in the study. Each student
was eligible to receive special education services for an identified disability and attended a
general education classroom for the majority (51% or more) of each school day. Inclusionary
criteria for students included: (a) special education eligibility, (b) enrollment in the general
education setting for the majority (51% of the time or greater) of the school day, (c) consent
provided by caregiver, (d) history of off-task behavior throughout regular classroom activities,
(e) teacher identification of chronic difficulties maintaining adequate levels of task completion
(e.g., frequent incomplete or missing assignments), (f) no current participation in a SM
intervention, and (g) willingness of teacher to participate in training and implement the SMP
intervention. Exclusionary criteria for students included: (a) chronic absenteeism defined by
accumulating 4 or more absences within the past calendar month, (b) problem behavior too
severe to manage in the classroom, and (c) current or previous training or use of a SMP
procedure in the classroom. Prior to participating in the study, parent consent was obtained, and
each student indicated willingness to participate via written assent. Appropriate Institutional
Review Board (IRB) approval from the authors’ institution was obtained before beginning the
study.
Student Participants
Dominic was an 11-year-old boy, White, in 5th grade diagnosed with ADHD, who was
eligible for special education services under the categories of other health impairment (OHI) and
12

speech and language impairment (LI). Dominic’s teacher reported that he rarely completed or
attempted to complete any classroom assignments prior to the study; specifically, she indicated
that he typically completed approximately 10% of the assignments presented during her
classroom. Moreover, Dominic engaged in off-task behavior for approximately 80% of each
class period according to teacher report. Examples of typical off-task behavior for Dominic
included fidgeting with materials in desk, making noise with water bottles, tapping, and gazing
around the room or out of the window. Dominic’s teacher reported serious concerns about his
academic progress, especially in reading and writing, due to the occurrence of his off-task
behavior and failure to complete the majority of classroom assignments.
Selena was a 10-year-old girl, Black, in 5th grade, who was diagnosed with ADHD and
was eligible for special education services under the categories of OHI and specific learning
disability (SLD). Selena was described by her teacher to be somewhat distractable and extremely
sociable. Her teacher estimated that she completed approximately 60% of classroom tasks and
engaged in off-task behavior approximately 40% of the time prior to the study. Examples of
typical off-task behavior for Selena included failure to initiate the task, walking around the
classroom without permission, engaging with personal materials (backpack, pencil pouch), and
talking to peers. While Selena was only slightly below grade level academically, her teacher
reported that her grades and test scores often do not reflect her true academic capability.
Robin was a 10-year-old girl, Hispanic, in 5th grade, who was eligible for special
education services under the categories of SLD and LI. Moreover, Robin received English as a
Second Language (ESOL) services within the school setting. Robin was described by her teacher
to be somewhat disengaged, well below grade level, and demonstrate some degree of resistance
to academic interventions utilized in the past. Robin’s teacher estimated that she completed

13

approximately 50% of classroom tasks and engaged in off-task behavior approximately 50% of
the time prior to the study. Examples of off-task behavior for Robin included failure to initiate
the task, whispering with peers, looking around the room, head down, or fidgeting with hands.
Robin’s academic performance was reported to be severely impacted by the lack of engagement
with classroom tasks or instruction.
Teacher Participant
Inclusionary criteria for teacher participant(s) included willingness to provide consent,
receive training, and implement the SMP intervention during their instructional period. Teachers
who previously used technology-based SMP with differential reinforcement were excluded from
the study.
One corresponding general education teacher participated in the study. The teacher
participant was a 58-year-old woman, White, with a master’s degree and 33 years of teaching
experience. The teacher worked as a 5th grade English Language Arts (ELA) teacher and held
certifications in elementary education (grades 1-6), varying exceptionalities (grades k-12), and
social studies (grades 6-12), as well as endorsements in pre-kindergarten instruction and ESOL.
Setting
The study took place at a Florida public elementary school in a 5th grade general
education classroom. The SMP intervention was implemented during two consecutive academic
periods instructed by the same teacher, in the same classroom, presenting the same instruction
and tasks to up to 25 students at a time. The teacher that typically presented tasks to the students
during the period also implemented the SMP intervention. Sessions were conducted 2-3 times
per week during an ELA/Writing period. Each session lasted 30 min and occurred during typical
instructional routines. The expectation prior to the study and during each baseline, intervention,
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and fading session was that students were allotted the 30 min to work on assigned classroom
tasks and the teacher was available to answer questions and provide feedback throughout the
work period. If any student completed their work during the 30 mins, they were to review their
work to check for accuracy and revise as needed. Example tasks presented during baseline and
intervention sessions included independent writing assignments, worksheets, or reading response
journals.
Materials
The materials for the study included three iPhones with no cellular capability pre-loaded
with the MVP List iPhone Application. The MVP List is an iPhone app that simplifies the SMP
intervention for students by utilizing technology as a recording medium. During intervention, the
participants completed classroom tasks as usual and checked the box next to each item on the
MVP List app as they completed the corresponding task. The app continuously updates to
display completion rate (e.g., 3 of 4 tasks complete) as it is used. The teacher used a debriefing
form (Appendix C) to record the percentage of task completion achieved throughout each
intervention session for each participant. The teacher was given a “pocket guide” (Appendix H)
reference of the required procedures during teacher training to utilize during implementation as
needed. In addition to the implementation guide, the researcher developed a point system flowchart and reinforcer menu for the teacher participant to utilize during debriefings. A variety of
backup reinforcers (e.g., candy, computer time, drawing activities, breaks with a fidget) were
also used for student participants. The research team utilized the SM checklist, off-task recording
form, teacher implementation fidelity checklist, and a timer to collect data. The research team
utilized a pencil, data collection sheet, and electronic timer to collect data on student behavior.
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The research team also used fidelity checklists and training proficiency forms throughout the
duration of the study.
Measurement
Student Behavior
This study measured two student target behaviors as dependent variables: off-task
behavior and task completion. The researcher conducted an initial interview with the teacher to
define off-task behavior and develop scoring criterion for observer training based on
individualized information about each student participant. The teacher provided information
about the topography of off-task behavior for each participant and worked with the researcher to
develop a definition that included criteria to include each example of off-task.
For the purposes of this study, off-task behavior was defined as engaging in tasks or
attending to activities other than those instructed or assigned by the teacher. Off-task behavior
was scored if the student was (a) out of their assigned area of the classroom without permission
from teacher (out of seat without asking, standing or sitting more than 3 ft away from their desk
area), (b) speaking or otherwise interacting with others unrelated to task or instruction (talking,
whispering, gesturing, touching, or mouthing to others without permission), (c) averts eyes from
teacher, materials, instruction, or other task-related stimuli (staring into space, head on desk,
looking around the room or at peers), or (d) engaging in bodily movements unrelated and/or
interfering with assigned task (playing with pencil, eraser, manipulating materials such as a
water bottle, and ripping paper). The off-task behavior was measured via direct observation by
the research team (researcher and research assistant [RA]) using a 10 s partial interval recording
system (Appendix A). RA used an electronic timer, pencil, and interval recording data sheet to
measure student behaviors.
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Task completion was defined as completion of assigned academic tasks as identified in
the task instructions or determined by the teacher. The research team measured task completion
using permanent products of student work samples completed throughout the session and a
checklist of all tasks presented throughout the session to determine the overall percentage of
tasks that were complete based on the total number of tasks presented. The percentage of tasks
completed were calculated by counting the number of problems or tasks on the task list that were
completed throughout the session and dividing the completed number of tasks by the total
number of tasks presented throughout the session and multiplying by 100. The research team
recorded the percentage of task completion on the task completion data sheet (Appendix B)
following each session. During intervention, the research team validated the task completion
measure after each session by reviewing the work samples and SM task list to determine the
percentage of task completion for each session following the teacher debriefing. The student SM
task completion percentage, teacher validated task completion percentage, and RA task
completion percentage were recorded for each session to ensure agreement and fidelity of data
collection and teacher implementation. Observation sessions were 30 min in duration.
Procedural Fidelity
Two types of procedural fidelity were assessed: researcher fidelity of teacher training and
teacher implementation fidelity. Following baseline, the researcher conducted teacher training on
implementing the technology-based SMP with reinforcement and on implementing BST. For
researcher fidelity, two fidelity checklists, the 31-item, Fidelity Checklist for Teacher Training
on Intervention Implementation (Appendix D) and 13-item, Fidelity Checklist for Teacher
Training on BST (Appendix E) were used during the initial teacher training on intervention
procedures to evaluate the correct implementation of training and subsequent teacher training on

17

providing BST when they trained students on using the SMP using the app. The researcher
implemented both teacher trainings with 100% procedural fidelity as measured by an
independent observer using the fidelity checklists.
For teacher fidelity, student training on using the SMP by the teacher was assessed using
the 8-item, Fidelity Checklist for Student Training (Appendix F) for each student participant
prior to intervention. The assessment results showed that the teacher implemented the student
training procedures with 100% fidelity. Teacher intervention implementation fidelity was
assessed for 100% of all intervention implementation sessions for each student using the 10-item,
Teacher Implementation Fidelity Checklist (Appendix G). The implementation fidelity averaged
97% across participants in the intervention and fading phases ranging from 90%–100% across
students. Implementation fidelity was 97% for Dominic across phases (range = 90%–100%),
96% for Selena across phases (range = 80%–100%), and 97% for Robin across phases (range =
90%–100%). Teacher implementation fidelity was 100% for all fading sessions across
participants.
Interobserver Agreement (IOA)
The researcher and one RA collected data. Both were graduate students enrolled in the
Applied Behavior Analysis Program. The RA demonstrated proficiency collecting data during
training circumstances prior to collecting data for the study. Observer training consisted of
researcher-implemented BST to teach the operational definitions and data collection procedures
as well as rehearsal and feedback until the RA demonstrated proficiency collecting data using the
operational definitions and recording systems for the study. The researcher provided a laminated
copy of the definitions and instructions on the procedures, modeled how to collect data using the
timer and data sheets, modeled the use of the fidelity checklist, and observed the RA demonstrate
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the skills during role-play scenarios while providing feedback. Role play consisted of both
observers scoring videos of student behavior while collecting data on off-task behavior. The
training continued until IOA reached 95% or higher on two consecutive rehearsals. The
researcher and RA assessed IOA on student behaviors and procedural fidelity by simultaneously
collecting data on student target behaviors and teacher and researcher fidelity using the same
data sheets to assess IOA.
The IOA was assessed for 34.7% of observation sessions across participants and phases.
The researcher calculated IOA for off-task behavior by dividing the total number of intervals
with agreements by the total number of intervals with agreements plus disagreements and
multiplying by 100. IOA for task completion was assessed by reviewing student work samples to
validate completion and dividing the total number of agreements (+) of SM checklist items
validated as completed by the total number of SM checklist items with agreements plus
disagreements for tasks marked as completed (+) and multiplying by 100. If IOA scores fell
below 85% at any point in time, RA were retrained on the operational definitions for dependent
variables and reviewed intervention and measurement procedures.
During baseline, IOA was assessed for 28.6% of the sessions for Dominic, 22.2% for
Selena, and 28.6% for Robin. The average IOA for off-task behavior was 94% for Dominic
(range = 90%–98%), 97.5% for Selena (range = 96%–99%), and 95.5% for Robin (range = 94%–
97%). IOA for task completion was 100% across all participants.
During intervention, IOA was assessed for 33.3% of the sessions for Dominic, 67% for
Selena, and 40% for Robin. The average agreement for off-task behavior was 99% for Dominic,
99.5% for Selena (range = 99%–100%), and 97% for Robin (range = 94%–100%). For task
completion, IOA was 100% across all participants during intervention.
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Finally, IOA was assessed for 33% of fading sessions for each participant. During fading,
IOA was 100% across participants and behaviors. IOA between observers never dropped below
90% during baseline, 94% during intervention, and 100% during fading reflecting high
agreement on the occurrence of each dependent measure as recorded in the study. The observers
also assessed IOA for teacher implementation fidelity during 100% of intervention and fading
sessions. The average agreement on teacher implementation fidelity was 99% (range = 90%–
100%) for all participants across phases.
Social Validity
Social validity was assessed using feedback from the student and teacher participants and
a school administrator following the final data collection session for the study. The students
completed the Student Acceptability Questionnaire (Appendix I), a 10-item questionnaire that
used a 5-point Likert rating scale with 1 = strongly disagree and 5 = strongly agree, which was
designed by the researcher to assess the acceptability of the intervention and future implications
for implementing the technology-based SMP intervention. The teacher completed the Teacher
Acceptability Questionnaire (Appendix J), a modified Intervention Rating Profile-15 rating scale
(IRP-15; Martens et al., 1985). The modified IRP-15 included 16 questions on a 5-point Likert
scale to evaluate the teachers’ acceptability of the intervention, efficiency, utility, and likelihood
to use self-monitoring interventions in the future. Additional researcher-developed social validity
measures were collected from school administration to assess the general acceptability of the
technology-based SMP intervention as an intervention to support students with EBD in the
general education setting. One school administrator completed the Administrator Acceptability
Questionnaire (Appendix K), a 4-item social validity assessment. In each social validity
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measure, higher scores reflect a greater magnitude of acceptability while lower scores may
reflect problems related to social validity of the intervention procedures and/or outcomes.
Experimental Design and General Procedures
A concurrent multiple baseline design across participants was used to evaluate the effect
of the SMP intervention on student behavior. An ABC sequence was used to evaluate the SMP
intervention consisting of three phases for each participant: baseline, intervention, and fading.
The research team determined phase changes based on stable rates of responding over four
consecutive sessions. Stable responding in each phase was indicated by the absence of trends and
changes in level of behavior.
Baseline
Baseline consisted of typical classroom instructional activities (e.g., ELA or Writing)
with no SMP intervention in place. During baseline, teacher-implemented consequences and
classroom management strategies remained in place with no alterations to the environment
related to the study. The teacher responded as usual to off-task behavior based on the preexisting procedures already established in the classroom environment (e.g., planned ignoring,
time-out, brief verbal redirection). The research team collected data on the occurrence of off-task
behavior and percentage of task completion achieved throughout each baseline session via direct
observation and permanent product recording. The research team determined phase changes
based on stable rates of responding over four consecutive sessions.
Teacher Training
The researcher conducted two training sessions with the teacher following baseline
directly prior to implementation of the technology-based SMP with reinforcement intervention.
Each teacher training session lasted approximately 30 min and was scheduled at a convenient
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time and location for the teacher. The fidelity of researcher-implemented teacher training
sessions was assessed independently by the RA using the training fidelity checklists. Teacher
intervention training consisted of researcher-implemented BST to train the teacher to implement
the technology-based SMP intervention according to the task-analyzed steps included in the
teacher implementation fidelity checklist. The researcher conducted a series of instructions,
modeling, rehearsal, and feedback which continued until the teacher achieved the mastery
criterion of 100% accuracy on two consecutive role-play scenarios. The researcher provided a
description of intervention procedures and instructions for implementing the technology-based
SMP with reinforcement intervention and modeled the use of the materials and recording forms
to complete each step of the implementation. Next, the teacher rehearsed the trained skills in a
relevant context during a role-play scenario while the researcher provided specific praise and
corrective feedback on the teacher’s performance until the teacher demonstrated mastery on two
consecutive role plays. Teacher intervention training was implemented with 100% fidelity as
assessed by an RA using the 31-item teacher intervention training checklist. The teacher was also
provided a copy of the fidelity checklists to review and reference throughout the study. When the
teacher missed the same step on the fidelity checklist for two consecutive sessions, the researcher
conducted booster training to review the missed step and provide opportunities to rehearse
specifically related to the observed error.
Teacher training on using BST for student training consisted of researcher’s instruction
and modeling of using the BST procedures, teacher’s rehearsal of using the procedures, and
provision of performance feedback, which continued until the teacher proficiently demonstrated
each component of BST with 100% accuracy on two consecutive role-play attempts. The
researcher implemented the teacher training on BST with 100% fidelity as measured by an RA
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using a 12-item checklist. After the teacher training sessions, the teacher used the trained skills to
train the student participants to use the SMP procedures.
Student Training
Student training consisted of teacher-implemented BST to teach each student participant
to self-monitor using the SMP procedures during intervention. Training lasted 30 min and
consisted of instructions, modeling, rehearsal, and feedback, which continued until the student
proficiently demonstrated each step of the SMP procedures, including using the MVP List to
self-monitor their performance, with 100% accuracy on two consecutive role-plays. During
student training, the teacher provided instructions for self-monitoring of task completion using
the MVP List app on the phone, reviewed the target task completion behavior, and provided
explicit criteria for reinforcement when using the SMP procedures. The teacher modeled using
the app to self-monitor performance and role-played a typical debriefing session with the student
using the debriefing forms. The teacher provided the student with materials to practice using the
SMP procedures while completing abbreviated tasks for two consecutive 3-min practice sessions.
The teachers provided feedback and re-trained as needed until the student demonstrated
proficiency using the application to self-monitor and report task completion. Student training
was implemented with 100% fidelity for each participant as measured by the researcher using an
8-item fidelity checklist.
Self-Monitoring of Performance (SMP)
Following baseline data collection, teacher training, and student training, the technologybased SMP with reinforcement intervention was implemented in a staggering fashion
concurrently across student participants. The SMP intervention package was delivered to
participants once a stable pattern of responding during baseline. The teacher implemented typical
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classroom management strategies throughout the intervention phase and no changes were made
to the type, frequency, or intensity of the tasks presented during intervention. Implementation of
the intervention continued until each participant demonstrated stable changes in task completion
with a separation in the data or no changes for five or more consecutive sessions.
During the SMP phase, students used the iPhone app MVP List to monitor their task
completion throughout an instructional period. Before the session, the teacher prepared a task list
of expected activities to be completed during the session and entered the list on the app. The
teacher delivered the materials and verified that the participate understood the instructions before
beginning the session timer. The students completed classroom tasks as usual and checked the
box next to each item on the MVP List app as they completed the corresponding task. Each
student received the same task list and instruction during each baseline and intervention session.
No modifications were made to the types of tasks presented or consequences for off-task
behavior. Following each intervention session, the teacher met individually with the student to
debrief. During the debriefing, the teacher validated student work samples by recording whether
each task was completed (if each question or task item had a correlating response recorded as
defined by the task instructions). After reviewing permanent products, the teacher recorded the
percentage of task completion on the debriefing form (Appendix C), provided feedback on the
steps of SMP, and delivered reinforcement accordingly. The session concluded when the teacher
delivered the differential reinforcement after debriefing.
Differential Reinforcement
Students received differential reinforcement during SMP based on task completion and
accuracy of SMP. Students could earn up to 4 points per session based on performance (task
completion) and accuracy of SMP. The students received 1 point for accurately recording their
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performance throughout the work period. If the students did not accurately monitor their
performance for two consecutive sessions, the teacher re-trained them until mastery was
demonstrated. The participants could earn up to additional 3 points based on the level of task
completion achieved throughout each intervention session. The criterion levels were set by the
teacher based on an average of student performance during baseline to ensure that the student
had opportunities to access reinforcement. For example, if a student demonstrated a baseline
level of 40% task completion, they could earn 3 points for obtaining 75% task completion or
higher. The points that participants earned throughout the session were exchanged directly for
backup reinforcers, which were always delivered at the end of the session. An example of the
point system flow chart and reinforcer menu used for Dominic is included in Appendix M.
An indirect preference assessment in the form of a reinforcer questionnaire was used to
identify backup reinforcers to utilize in correspondence with the points system during
intervention. The reinforcer questionnaire was completed by each student participant during preassessment procedures on the same day that the researcher met with the teacher to define off-task
behavior for the study. Backup reinforcers were categorized into four leveled tiers to correspond
with the four possible points that a participant could earn per intervention session.
For example, if a student accrued all 4 possible points during a single session, they would choose
from more highly preferred reinforcers (e.g., computer time, art activities, cookies, candy) for the
maximum amount of time (e.g., 10–15 min); if a student only accrued 2 points, a lower preferred
reinforcer (e.g., sticker, break with a fidget) would be available for a shorter amount of time
(e.g., 2 min).
The available reinforcers (maximum of five choices per category) were presented on a
reinforcer menu for each participant. The teacher presented the menu following the debriefing
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and participants selected reinforcer, which was delivered immediately following the debriefing
during intervention. The session concluded when reinforcement was delivered.
Maintenance Evaluations
A fading procedure was embedded into the intervention procedures to promote
maintenance of increased task completion and reductions in off-task behavior. The fading
procedure consisted of increasing the delay to reinforcement for each student. During fading,
students completed classroom tasks as usual using the technology-based SMP and immediately
debriefed with the teacher following the first 30 min of the instructional period to earn the
backup reinforcer. However, during fading, students had to complete 90%-100% of their work to
access the backup reinforcer following the session. Additionally, students experienced a delay to
reinforcement of 45 min to up to 60 min, to the end of the instructional period, before accessing
the backup reinforcer. During the delay, students continued to work on remaining classroom
tasks before receiving any form of reinforcement for performance during the instructional period.
For each student, fading was complete when increases in task completion and reductions in off
task behavior persisted for at least three consecutive sessions with stability demonstrated in the
data.
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RESULTS
Figure 1 presents graphical data on student behaviors across baseline, technology-based
SMP with reinforcement, and fading for each participant. The x-axis represents dates of the
sessions and the y-axes represent the percentage of off-task behavior, as depicted on the graph
with a closed circle, and the percentage task completion, depicted on the graph with an open
triangle. As shown in the data, during baseline, all three student participants displayed variability
for both behaviors. Across participants off-task averaged 52% whereas task completion averaged
47%. Mean rates of off-task behavior during baseline were 55% for Dominic (range = 39%–
67%), 42% for Selena (range = 29%–60%), and 53% for Robin (range = 39%–76%). Mean rates
of task completion during baseline were 38% for Dominic (range = 24%–86%), 54% for Selena
(range = 40%–72%), and 49% for Robin (range = 25%–67%). In summary, each participant
engaged in off-task behavior half of the time on average and completed half of their assigned
classroom tasks presented during baseline sessions. Variability was apparent for both behaviors
for all students.
The results showed when the technology-based SMP intervention was implemented, the
students demonstrated an immediate and reliable increase in task completion and reduction in
off-task behavior. Concurrently, students remaining in baseline prior to staggered
implementation of intervention continued to exhibit high levels of off-task behavior and low
levels of task completion before receiving intervention. When the intervention was introduced,
the off-task behavior decreased to an average of 20% or less while task completion increased to
100% for all participants immediately during the first intervention session. During intervention,
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off-task behavior across participants averaged 10% while task completion averaged 99.6% across
participants. Mean rates of off-task behavior for Dominic during intervention decreased to 14%
(range = 8%–20%), 3% for Selena (range = 0%–10%), and 14% for Robin (range = 10%–18%).
Mean rates of task completion during intervention were 99% for Dominic (range = 93%–100%),
100% for Selena, and 100% for Robin.
Social Validity
Social validity was evaluated using feedback from the participating students, their
teacher, and a school administrator who had observed the teacher implement the intervention on
more than one occasion when the researcher was not present or collecting data. Evaluations of
social validity occurred following the final fading data collection session.
Student social validity results are shown in Table 1. Student participants completed the
10-item Student Acceptability Questionnaire using a 5-point Likert rating scale with 1 = strongly
disagree and 5 = strongly agree. The social validity ratings averaged 4.9 for Dominic, 5 for
Selena, and 4.9 for Robin. Near perfect ratings were recorded for each participant for each
treatment acceptability item, including desire to use the intervention in the future, enjoyment of
the procedures, and agreement that the intervention resulted in improvements to their academic
performance and classroom behavior. Overall, students reported high levels of satisfaction with
the intervention and procedures.
Teacher social validity results are shown in Table 2. Teacher social validity was
evaluated using a 16-item Teacher Acceptability Questionnaire similarly using a 5-point Likert
rating scale with 1 = strongly disagree and 5 = strongly agree. Likewise, the teacher indicated
high levels of satisfaction and acceptability with the intervention responding with near perfect
ratings to each treatment acceptability item. The average acceptability rating provided by the
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teacher was 4.8, with the lowest allocated score for any item being 4. The teacher reported high
levels of satisfaction with the student outcomes and continues to use the intervention regardless
of the researcher’s presence. After implementing the SMP with reinforcement with the first two
participants, the teacher started a GoFundMe to collect donations so that she can obtain
additional devices and expressed that she wishes to continue using the intervention with the
hopes that she will collect enough devices to use SMP as a class wide intervention in upcoming
years.
Administrator social validity results are shown in Table 3. Administrator social validity
was evaluated using feedback from the assistant principal on a 16-item Teacher Acceptability
Questionnaire similarly using a 5-point Likert rating scale with 1 = strongly disagree and 5 =
strongly agree. The social validity ratings averaged 4.8 for the administrator, with the lowest
allocated score for any item being 4. The administrator indicated high levels of satisfaction with
the student outcomes and was pleased with the efficiency and effectiveness of the intervention
procedures.
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Figure 1.
Concurrent Multiple Baseline Design Graph of Student Behaviors.
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Table 1. Student Social Validity Results
Dominic
5

Selena
5

Robin
5

2. The self-monitoring is easy for me to use.

5

5

5

3. The self-monitoring helps my behavior during class.

4

5

4

4. The self-monitoring would help other kids with their
behavior during class.

5

5

5

5. I liked using the self-monitoring during class.

5

5

5

6. The self-monitoring helps my academic performance.

5

5

5

7. I enjoyed using technology to self-monitor more than I
would have pencil and paper.

5

5

5

8. I would like to use self-monitoring in the future.

5

5

5

9. I found it helpful to have a list of all of the tasks I
needed to complete during class.

5

5

5

10. Monitoring my performance and checking off things I
finished helps keep me motivated.

5

5

5

4.9

5

4.9

1. The self-monitoring helps me stay on-task during class.

Mean

Table 2. Teacher Social Validity Results
Teacher
1. The self-monitoring of performance intervention was an acceptable
option for student’s problem behavior.

5

2. Most teachers would use a self-monitoring tool for a student’s
problem behavior.

4

3. Self-monitoring of performance was effective in decreasing the
students’ problem behavior.

5

31

Table 2. (Continued)
4. I would suggest the use self-monitoring of performance to other
teachers.

5

5. The student’s behavior warranted the need for intervention.

5

6. I would be willing to use this tool in other instructional times.

5

7. The self-monitoring of performance was easy to implement in my
classroom.

4

8. The self-monitoring of performance intervention improved the
student’s task completion.

5

9. The self-monitoring of performance will have lasting positive effects
on student behavior.

5

10. Other behaviors related to the problem behavior are likely to improve
with the use of the self-monitoring.

5

11. The self-monitoring is likely to positively change problem behavior
in other settings.

5

12. The student appeared to enjoy self-monitoring his or her performance
during instructional time.

5

13. The use of technology in the self-monitoring of performance
intervention enhanced the results.

5

14. The self-monitoring was quick to decrease off-task behavior during
instructional periods.

5

15. The self-monitoring was quick to increase task completion during
instructional periods.

5

16. The intervention required little investment of time or resources,
making it feasible for most general education classrooms.

4

Mean

4.8
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Table 3. Administrator Social Validity Results
Assistant Principal
1. Self-monitoring is an effective intervention to support
students with behavioral difficulties.

5

2. I would recommend using technology in the classroom to
individualize intervention.

5

3. Self-monitoring interventions are efficient, requiring little
investment of teacher time and resources.

4

4. I would recommend or support the use of self-monitoring of
performance as an effective intervention in a variety of
settings.

5

Mean

4.8
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DISCUSSION
This research study adds to the literature by evaluating the extent to which
implementation of the technology-based SMP accompanied by differential reinforcement
resulted in a reduction in off-task behavior and increased task completion exhibited by students
with disabilities served in an inclusive general education classroom. Additionally, this study
sought to examine the extent to which the effects of SMP intervention would be maintained after
the fading procedure. The results of the study showed that technology-based SMP with
reinforcement produced immediate and marked reductions in off-task behavior and immediate
increases in task completion to 100% for all participating students. In fact, the first intervention
session for Dominic took place during a non-typical classroom routine when two classes were
combined to review for a standardized test. The class activities remained the same, but
approximately 20 additional students were present in the classroom. Yet, an increase in task
completion to 100% and reduction in off-task behavior to 20% persisted despite additional
distractions in the environment during the session. The repeated reductions in off-task behavior
are notable because participants did not have to routinely avert their attention from the classroom
tasks that they were completing at pre-determined intervals to record their attentional behaviors,
yet reliable decreases in off-task behavior persist along with unprecedented rates of task
completion for each participant.
Increases in task completion were equally notable; during intervention, the participating
students achieved rates of task completion significantly greater than their same age peers
regardless of disability. Each student completed 100% of the tasks presented to them during the
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study in 96% of intervention and fading sessions. This is notable because the increases in task
completion were above the level required to obtain maximum reinforcement, suggesting that the
improvements in student behavior may not be due to reinforcement alone. Students had to
monitor their performance accurately and achieve 75% task completion or higher during
intervention, and 90% task completion or higher during fading, to receive the maximum of four
points per session. The results indicate demonstrate that each student reliably obtained more than
the minimum performance criteria during each session by achieving 95% or more task
completion during each SMP session. Moreover, compared to the variability of task completion
in baseline, the repeated demonstration of task completion at 100% during intervention illustrates
a clear functional relation.
Increases in task completion and reductions in off-task behavior maintained throughout
the fading phase, even when the criteria for reinforcement increased and a delay to reinforcement
of 45 min or more was implemented. The results of the current study suggest that the
technology-based SMP intervention is contextually fit for school settings because the teacher did
not have to collect data, modify existing classroom management strategies, or prepare additional
materials to implement in the classroom. The teacher reported that the procedures were easy to
implement and produced immediate positive behavioral and academic effects for each student.
The results of this study are consistent with previous findings that SMP is an effective
classroom intervention that was socially validated by students and teachers alike. These findings
are consistent with previous research indicating that SMP may be as effective and more preferred
by students than SMA (Rafferty and Raimondi, 2009). This study also builds on previous
research suggesting that reinforcement may enhance the effectiveness of SMP procedures,
especially applicable in classroom settings (Ardoin & Martens, 2004; Bruhn et al., 2015). Lastly,
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this study extends the literature suggesting that the use of handheld devices or other technologybased intervention applications may be highly motivating to students and has the capacity to
greatly enhance the SM intervention outcomes (Bedesem, 2012; Kolbenschlag & Wunderlich,
2019).
Limitations and Future Research
While the current study shows promising results, some limitations have been identified.
The first limitation relates to the small sample size of students included in the study. With time
constraints and difficulties navigating the COVID-19 pandemic, a small number of participants
opted to participate in the study. Other common limitations in academic settings occurred during
this study (e.g., student suspensions, state testing, changes in classroom routines and/or
environments), which may have restricted data collection opportunities, and could have
potentially impacted the data set. Future researchers could replicate this study with a larger, more
diverse sample to evaluate the external validity of the current findings.
In alignment with the first identified limitation, the inclusion of only one general
education teacher within the study may limit the generalizability of the results. The intervention
was implemented by the same general education teacher for all participating students. The
teacher used the same classroom management strategies, instructional techniques, and evaluated
the students using identical tasks and task lists. Future research should evaluate the technologybased SMP with reinforcement intervention when implemented by different teachers in different
settings to improve the external validity of the findings.
Finally, teacher implementation fidelity during the first three intervention sessions was
91% across participants (range = 80%–100%) despite the teacher participant having
demonstrated each step to implementing with 100% accuracy on multiple consecutive attempts
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during teacher training. After missing the same step on the implementation fidelity checklist for
two consecutive sessions, the researcher implemented booster training related to the step. Despite
the booster training, the teacher missed the step again during the third intervention session. The
researcher conducted in-vivo coaching during the next session related to the missed step. After
two in-vivo coaching sessions, teacher implementation fidelity increased to and remained at
100%. These findings suggest that in-vivo coaching may be necessary to coach teachers to
implement classroom interventions with fidelity following training. Even without missed
implementation steps, in-vivo coaching may enhance the effectiveness of the training procedures
and promote improved fidelity which maintains well beyond training circumstances.
The immediate findings from this study suggest that future research should evaluate the
technology-based SMP with reinforcement with other populations of students in other settings.
Additionally, with 1:1 technology policies in public schools increasing, SMP with reinforcement
using technology may have valuable class-wide applications. Future research should evaluate the
technology-based SMP with reinforcement when implemented as a class wide intervention in a
general education setting.
Conclusion
This study adds to the self-monitoring literature by demonstrating the technology-based
SMP with reinforcement may be an effective classroom intervention for students with disabilities
in inclusive academic settings. Furthermore, the technology-based SMP with reinforcement is a
feasible intervention, requiring only a small amount of time for training and minimal oversight
during implementation for general education teachers to implement. This study provides
evidence that the technology-based SMP with reinforcement can be a feasible and effective
intervention to reduce off-task behavior and increase task completion exhibited by students in
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school settings. The efficiency of the SMP used in the study and immediacy of the results
suggest that the intervention may be a practical, efficient, and effective classroom intervention.
The technology-based SMP augmented with reinforcement procedures may also promote the
development of self-determination skills and increased independence for students with
disabilities.
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APPENDIX A
DATA COLLECTION SHEET 10 S PARTIAL INTERVAL RECORDING
Participant: _______________________________________ Session #: _____________
Target Behavior: Off-Task (individually defined)
For partial interval recording, record “+” for occurrence of off-task behavior or “-” for
nonoccurrence of off-task behavior.
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APPENDIX B
DATA COLLECTION SHEET PERCENTAGE TASK COMPLETION PER SESSION
Target Behavior: Task Completion → completing each portion of a required task on the SM
checklist as directed in the instructions.
Participant: _______________________________________ Session #: _____________
Observer: _________________________________________
Total Number of Items on SM Checklist
Student-reported Number of Items Complete
Teacher-validated Number of Items Complete
Teacher and Student Identified Percent Task
Completion
RA-validated Percent Task Completion
Discrepancies amongst Student/Teacher
Measure and RA Measure?

Y or N
If so, please notify the primary investigator as
applicable and document the course of action
on this reporting form.

SESSION PERCENTAGE TASK
COMPLETION

47

APPENDIX C
DATA COLLECTION SHEET TEACHER DEBRIEFING FORM

Participant: _______________________

Date: _______________________

Total # of Tasks

1

2

3

4

5

Student Monitored Number of Tasks Complete

1

2

3

4

5

Teacher-Validated Number of Tasks Complete

1

2

3

4

5

Student and Teacher Agreement on all Tasks?

Yes

or

No

Total % Task Completion
*Including credit for progress on incomplete tasks
Number of Points Earned
Teacher Initials:

1

2
Student Initials:
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3

4

APPENDIX D
FIDELITY CHECKLIST FOR TEACHER TRAINING ON INTERVENTION
IMPLEMENTATION
Researcher (PI): ________________________________________________________________
Fidelity Checklist Completed By: __________________________________________________
Teacher Participant Initials: _____________________ __________________________________
Date of Training: ___________________
Set Up and Greeting

Completed?

1. Has all materials ready prior to training start time
Yes
No
2. Greets teachers as they arrive
Yes
No
3. Goes over training objectives
Yes
No
TOTAL (# Yes / # Total)
Percent Score
Completed?
Teacher Training: Technology
1. Brief overview of the SMP intervention package’s technological
Yes
No
component, including rationale
2. Description of the app
Yes
No
3. Explain how to use the app checklist using stimuli from target
Yes
No
environment
4. Model use of app to enter example checklist Monitoring sheets and timer
Yes
No
5. Have teacher rehearse skill by entering example checklist
Yes
No
6. Provide feedback on app-based skills
Yes
No
7. Teacher successfully enters 3 task lists consisting of 3 or more items into
Yes
No
the app with 100% accuracy on consecutive attempts
8. Answers any questions about how to use the app to enter a task list
Yes
No
TOTAL (# Yes / # Total)
Percent Score
Completed?
Teacher Training: Intervention Procedures
1. Brief overview of SMP intervention and the target behaviors for the
Yes
No
study
2. Explain teacher implementation responsibilities during intervention by
Yes
No
reviewing Teacher Implementation Fidelity Checklist
a. Enter task list of all expected activities onto the app for each
Yes
No
participant before class begins
49

b. Reviews tasks on the task list and ensures participant has all
necessary materials
c. Answers Questions (as applicable)
d. At the end of the instructional period, the teacher meets with student
to debrief by reviewing work samples and the SMP task list
e. Completes debriefing form by validating work samples – each item
the student marked as complete should be reviewed to confirm
agreement in task completion
f. Reviews each student work sample to calculate task completion
g. Calculates points accrued based on the accurate use of SMP and %
task completion
h. Delivers differential reinforcement based on performance
i. Collects Self-monitoring materials
j. Conducts additional student training if needed (following two
consecutive sessions of inaccurate self-monitoring)
3. Model how to use implement SMP during target period/routine
4. Provide opportunity for teacher to rehearse how to implement SMP
5. Researcher gives feedback on rehearsed skills
5. Teacher successfully demonstrates all skills on the teacher
implementation fidelity checklist with 85% accuracy or higher on two
consecutive role-play scenarios
6. Researcher answers any questions about how to implement SMP using
the app and debriefing form
TOTAL (# Yes / # Total)
Percent Score
Conclusion
1. Answer any questions about the intervention
2. Thank teachers for attending the training / Students for participating
3. Clean training area
TOTAL (# Yes / # Total)
Percent Score
Final Scoring

Yes

No

Yes
Yes

No
No

Yes

No

Yes
Yes

No
No

Yes
Yes
Yes

No
No
No

Yes
Yes
Yes
Yes

No
No
No
No

Yes

No

Did the
implementer
complete the
step?
Yes
No
Yes
No
Yes
No

GRAND TOTAL (# Yes / # Total)
Percent Score

Implementing PI Signature & Date: ________________________________________________
Responsible RA Signature & Date: _________________________________________________
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APPENDIX E
FIDELITY CHECKLIST FOR TEACHER TRAINING ON BST
Researcher: ___________________________ Completed By: __________________________
Completed?

Set Up and Greeting
1. Has all materials ready prior to training start time
2. Greets teachers as they arrive
3. Goes over training objectives

Yes
Yes
Yes

No
No
No

TOTAL (# Yes / # Total)
Percent Score
Completed?
BST Component Training
1. Provides a brief overview of BST components and uses
Yes
No
2. Offers a description of each of the four components of BST
Yes
No
3. Provides instructions for implementing BST as a trainer
Yes
No
4. Researcher models BST in role-play scenario
Yes
No
5. Teacher rehearses skill while researcher provides specific praise and
Yes
No
corrective feedback on teacher performance during role-plays
• Teacher must successfully demonstrate each component in role play
scenario as measured by the RA’s informal BST checklist
6. Researcher conducts supplemental training on specific components as needed
Yes
No
if teacher fails to demonstrate skill on two consecutive role play attempts
N/A
7. Teacher successfully demonstrates all BST components with 100% accuracy
Yes
No
on two consecutive attempts.
TOTAL (# Yes / # Total)
Percent Score
Completed?
Conclusion
1. Answer any questions about using BST in training situations
Yes
No
2. Thank teachers for attending the training / Students for participating
Yes
No
3. Clean training area
Yes
No
TOTAL (# Yes / # Total)
Percent Score
Final Scoring
GRAND TOTAL (# Yes / # Total)
Percent Score

Observer: __________________________________
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Date: ______________________

APPENDIX F
FIDELITY CHECKLIST FOR STUDENT TRAINING
Fidelity Checklist Completed By: __________________________________________________
Teacher Participant Initials: _____________

Student Participant Initials: _____________

Study PI: __________________________________

Date of Training: ___________________

Teacher Conducted Training: Intervention Procedures
1. Teacher greets student(s) and reviews the purpose of training (to teach

Completed?
Yes

No

Yes

No

Yes

No

Yes

No

5. Teacher models how to use the app during target period/routine to SMP

Yes

No

6. Provide opportunity for students to rehearse using the app to self-monitor

Yes

No

Yes

No

Yes

No

them how to utilize the SMP intervention package)
2. Brief overview of SMP intervention and the MVP List app
3. Teacher provides instructions for using the app to self-monitor
•

Complete tasks 

•

Incomplete tasks X

4. Teacher explains the points system for receiving reinforcement (% task
completion and accuracy of self-monitoring)

7. Teacher provides explicit feedback on student performance during
rehearsal until student(s) demonstrate mastery of the skills (accuracy of
SM and proficiency using MVP List app)
8. Teacher answers any questions about how to self-monitor using the app or
how they will receive reinforcement during intervention
TOTAL (# Yes / # Total)
Percent Score

PI Signature & Date: ___________________________________________________________
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APPENDIX G
TEACHER IMPLEMENTATION FIDELITY CHECKLIST
Participant: _______________________

Session #: ________

Date: __________________

Teacher Implementation Fidelity Checklist
Intervention Procedures

Observed?

1) Has task list prepared on application on iPhone

Yes / No / NA

2) Reviews tasks on the task list and ensures participant has all

Yes / No / NA

necessary materials
3) Answers questions (as applicable)

Yes / No / NA

4) At the end of the instructional period, the teacher meets with student

Yes / No / NA

to debrief by reviewing work samples and the SMP task list
5) Completes debriefing form by validating work samples – each item

Yes / No / NA

the student marked as complete should be reviewed to confirm
agreement in task completion
6) Reviews each student work sample to calculate task completion

Yes / No / NA

7) Calculates points accrued based on the accurate use of SMP and %

Yes / No / NA

task completion
8) Delivers differential reinforcement based on performance

Yes / No / NA

9) Collects Self-monitoring materials

Yes / No / NA

10) Conducts additional student training if needed (following two

Yes / No / NA

consecutive sessions of inaccurate self-monitoring)
Percentage of Fidelity:

IOA?
Yes / No

Observer Signature: __________________________________________
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IOA Score:

APPENDIX H
TEACHER IMPLEMENTATION FIDELITY CHECKLIST KEY

1) Has task list prepared on application on iPhone.
Before each session, make sure the iPhone has the task list already entered in the MVP List
app.
2) Reviews tasks on the task list and ensures participant has all necessary materials
To start the session, give the student the iPhone and review the tasks on the task list for the
day (i.e., “today you will…”). As you review the tasks, ensure the student has required
materials and understands the expectations for completing each task.
3) Answers questions (as applicable)
After reviewing the tasks, ask the student if they have any questions (answer them as
applicable) and then begin the session. During instruction, answer any questions and respond
to student behavior as usual; you may provide praise for self-monitoring and give reminders
of time left in the 30 min session.
4) At the end of the instructional period, the teacher meets with student to debrief by reviewing
work samples and the SMP task list
At the end of the 30 min session, tell the student “It’s time to debrief, bring your task list
(iPhone) and your assignments.” You should have a designated classroom area for debriefing
after each session.
5) Completes debriefing form by validating work samples – each item the student marked as
complete should be reviewed to confirm agreement in task completion
Student should bring iPhone and task list to debrief. Teacher should bring debriefing form and
point system/reinforcer menu key. Start by filling out student ratings exactly as they appear on
the task list, then review each work sample and indicate if the task was complete or not. *If a
task is started (but not complete), it should not be checked while self-monitoring even though
they will get credit for incomplete assignments when calculating task completion.
6) Reviews each student work sample to calculate task completion
Calculate total task completion by completing the scoring table on the debriefing form. Divide
the total number of completed tasks/problems by the total number (complete and incomplete)
of tasks/problems for the session and multiply by 100. *Give credit for incomplete assignments
by counting the number of completed problems within the task and including it in the task
completion measure. For example, if they completed the first two tasks, but only 1 of 4
problems (25%) on the third task, they would obtain a task completion measure of 75%.
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7) Calculates points accrued based on the accurate use of SMP and % task completion
Complete each portion of the debriefing form (including identified % task completion for the
session) and use the point system/reinforcer menu key to determine the number of points (out
of 4) earned during the session based on the accuracy of self-monitoring (1 pt) and % task
completion (up to 3 pts).
8) Delivers differential reinforcement based on performance
Once you identify the number of points that the student earned during the session, use the
reinforcer menu to determine which choices of rewards are available. Offer a choice between
the rewards in that point category and deliver immediately. Set timer as applicable.
9) Collects Self-monitoring materials
Collect iPhone from student and turn in debriefing form to PI.
10) Conducts additional student training if needed (following 2 consecutive sessions of inaccurate
self-monitoring)
If the student does not self-monitor accurately for two consecutive days (marks tasks as
complete when they are not, does not check off complete tasks, uses materials inappropriately,
etc.), conduct a brief booster training (template provided by researcher) to re-teach the skill
until the student demonstrates proficiency. If the student continues accurately self-monitoring,
you do not need to conduct any additional training.
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APPENDIX I
STUDENT ACCEPTABILITY QUESTIONAIRE
1) The self-monitoring helps me stay on-task during class.
Strongly Disagree
1

2

Strongly Agree
3

4

5

2) The self-monitoring is easy for me to use.
Strongly Disagree
1

2

Strongly Agree
3

4

5

3) The self-monitoring helps my behavior during class.
Strongly Disagree
1

2

Strongly Agree
3

4

5

4) The self-monitoring would help other kids with their behavior during class.
Strongly Disagree
1

2

Strongly Agree
3

4

5

5) I liked using the self-monitoring during class.
Strongly Disagree
1

2

Strongly Agree
3

4

5

6) The self-monitoring helps my academic performance.
Strongly Disagree
1

2

Strongly Agree
3

4
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5

7) I enjoyed using technology to self-monitor more than I would have pencil and paper.
Strongly Disagree
1

2

Strongly Agree
3

4

5

8) I would like to use self-monitoring in the future.
Strongly Disagree
1

2

Strongly Agree
3

4

5

9) I found it helpful to have a list of all of the tasks I needed to complete during class.
Strongly Disagree
1

2

Strongly Agree
3

4

5

10) Monitoring my performance and checking off things I finished helps keep me motivated.
Strongly Disagree
1

2

Strongly Agree
3

4

57

5

APPENDIX J
STUDENT ACCEPTABILITY QUESTIONAIRE
1) The self-monitoring of performance intervention was an acceptable option for student’s
problem behavior.
Strongly Disagree
Strongly Agree
1

2

3

4

5

2) Most teachers would use a self-monitoring tool for a student’s problem behavior.
Strongly Disagree
1

2

Strongly Agree
3

4

5

3) self-monitoring of performance was effective in decreasing the students’ problem behavior.
Strongly Disagree
1

2

Strongly Agree
3

4

5

4) I would suggest the use self-monitoring of performance to other teachers.
Strongly Disagree
1

2

Strongly Agree
3

4

5

5) The student’s behavior warranted the need for intervention.
Strongly Disagree
1

2

Strongly Agree
3

4

5

6) I would be willing to use this tool in other instructional times.
Strongly Disagree
1

2

Strongly Agree
3

4
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5

7) The self-monitoring of performance was easy to implement in my classroom.
Strongly Disagree
1

2

Strongly Agree
3

4

5

8) The self-monitoring of performance intervention improved the student’s task completion.
Strongly Disagree
1

2

Strongly Agree
3

4

5

9) The self-monitoring of performance will have lasting positive effects on student behavior.
Strongly Disagree
1

2

Strongly Agree
3

4

5

10) Other behaviors related to the problem behavior are likely to improve with the use of the
self-monitoring.
Strongly Disagree
1

2

Strongly Agree
3

4

5

11) The self-monitoring is likely to positively change problem behavior in other settings.
Strongly Disagree
1

2

Strongly Agree
3

4

5

12) The student appeared to enjoy self-monitoring his or her performance during instructional
time.
Strongly Disagree
1

2

Strongly Agree
3

4
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5

13) The use of technology in the self-monitoring of performance intervention enhanced the
results.
Strongly Disagree
1

2

Strongly Agree
3

4

5

14) The self-monitoring was quick to decrease off-task behavior during instructional periods.
Strongly Disagree
1

2

Strongly Agree
3

4

5

15) The self-monitoring was quick to increase task completion during instructional periods.
Strongly Disagree
1

2

Strongly Agree
3

4

5

16) The intervention required little investment of time or resources, making it feasible for most
general education classrooms.
Strongly Disagree
1

2

Strongly Agree
3

4
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APPENDIX K
ADMINISTRATOR ACCEPTABILITY QUESTIONAIRE

1) Self-monitoring is an effective intervention to support students with behavioral difficulties.
Strongly Disagree
1
2

3

4

Strongly Agree
5

2) I would recommend using technology in the classroom to individualize intervention.
Strongly Disagree
1
2

3

4

Strongly Agree
5

3) Self-monitoring interventions are efficient, requiring little investment of teacher time and
resources.
Strongly Disagree
1
2

3

4

Strongly Agree
5

4) I would recommend or support the use of self-monitoring of performance as an effective
intervention in a variety of settings.
Strongly Disagree
1
2

3

4
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Strongly Agree
5

APPENDIX L
REINFORCER QUESTIONAIRE INTEREST INVENTORY
Directions: Please answer each question honestly and as best you can. You do not need to write
in complete sentences.
1. Please list three of your favorite foods.
1. ______
2. ______
3. ______
2. If you had $15 dollars to buy whatever you wanted, what would you buy?

3. If you had 30 minutes of free time at school, what would you really like to do?
_____________
How would you spend 30 minutes of free time at home?
_____________
How would you spend 30 minutes of free time with friends?
_____________
4. Please list three of your favorite things to do at School.
1. ______
2. ______
3. ______
5. Please list two people who you prefer doing things with at school:
1. ______
2. ______

______
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______
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APPENDIX M
POINT SYSTEM FLOW CHART USED FOR DOMINIC
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APPENDIX N
REINFORCER MENU USED FOR DOMINIC
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APPENDIX O
IRB APPROVAL
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